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Abstract: Ultra-wide-band technology has important application value for location services due to its high
ranging accuracy and penetration performance. In the actual high-density positioning environment, the
traditional positioning algorithm is affected by non-line-of-sight error and multipath effect, and it is difficult

to accurately calculate the actual position coordinates in real time. Although increasing the number of base
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stations can effectively improve the accuracy of positioning, its cost also increases. Aiming at the
improvement of the accuracy and robustness of positioning, an ultra-wideband positioning method based on
support vector machine was proposed to solve the problem of poor real-time performance and low
positioning accuracy of ultra-wideband in high-density indoor positioning. A support vector machine model
based on TDOA (TDOA, time difference of arrival) was given, with focus on transformation of the
problem of location into the problem of classification. The support vector machine classification model was
established by TDOA values and coordinate values. The one-to-one classification model was used to solve
the coordinate values and improve the coordinate solution speed. The simulation results show that in the
high-density real-time positioning, compared with the traditional Chan algorithm and Taylor algorithm, the
method has higher real-time performance when the positioning accuracy is similar, which meets
requirements for the actual positioning with its low power consumption, fast and high precision.

Keywords: support vector machine; indoor positioning; time difference of arrival; ultra-wideband;
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Fig. 1 TDOA hyperbolic model

2 ETFXEmEVM TDOA RE ik
21 BUEFLHESVE TDOA E &R

S v R R S 1 LK S B A 1 25 D S R 4 5 A7 4 B A S 4 3K [ 0 )L R o ek R A P 2
i

TDOAE
FE B S I 4 A XK UE S5TDOAE X R
SR BHES B c&ky 4 P B
B b B
. _ SERT SRR TR & SZREMEPLA
TR TDOAfE HLAYFRER SN

B2 EfumiE

Fig. 2 Positioning process
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Fig. 3 One-to-one classification Fig. 4 One-to-multi classification
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Fig. 5 Comparison of SVM determination coefficient and root mean square error for different sample sizes
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Fig. 6 Comparison of root mean square error of three algorithms under different TDOA differences
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Fig. 7 Comparison of positioning time of three algorithms with different number of positioning points
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Fig. 8 3D positioning simulation results
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